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SENSING DEVICE FOR SHOPPING CART

RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provi-
sional Patent No. 62/397,445, filed Sep. 21, 2016, entitled
“Sensing Device for Shopping Cart,” the contents of which
are incorporated by reference herein in their entirety.

TECHNICAL FIELD

[0002] The present inventive concepts relate to retail sys-
tems, and more specifically, to the use of shopping carts for
navigating a user in a store or other operation relying on
context-related content.

BACKGROUND

[0003] A shopper in a modern retail store typically gathers
items for purchase and places them in a shopping cart or
basket as the shopper moves about the store. However, the
continued modernization of retail stores permits a larger
variety of items to be available for purchase. The size of
large retail stores, such as superstores, makes it difficult for
a shopper to locate certain items. Also, modernized stores
have installed electronic displays, shelf labels, kiosks, and
the like for presenting useful information to a shopper in
order to improve the shopping experience, with a goal that
the shopper will spend more time at the store and purchase
more items.

SUMMARY

[0004] In one aspect, provided is a sensing device paired
with a shopping cart for assisting an operator of the shopping
cart, comprising: a sensor unit that receives and processes
telemetry data received from a context source; a processor
that reads the telemetry data from the sensor unit; and a
transmitter that wirelessly transmits the read telemetry data
directly from the sensing device to a mobile computing
device, wherein the read telemetry data is processed by the
mobile computing device to perform a navigation operation.
[0005] In another aspect, provided is a shopper assistance
system, comprising: a mobile computing device application;
and a peripheral device attached to a shopping cart. The
peripheral device comprises a sensor unit that receives and
processes one or more environmental input data; a processor
that reads the environmental input data from the sensor unit;
a transmitter that wirelessly transmits the read environmen-
tal input data to the mobile computing device application,
wherein the read environmental input data is processed by
the mobile computing device application to perform a navi-
gation operation.

[0006] In another aspect, a method of navigation in a store
comprises collecting telemetry data from one or more sen-
sors in the store by a peripheral device attached to a
shopping cart; and wirelessly transmitting, with a transmitter
of the peripheral device, the collected telemetry data to a
mobile computing device configured to use the telemetry to
perform a navigation operation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 is a diagram of elements of a shopper
assistance system in which embodiments of the present
inventive concepts may be practiced.
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[0008] FIG. 2 is a diagram of an environment in which a
shopper assistance system may operate.

[0009] FIG. 3 is a flow diagram of a method for navigation
in a store, in accordance with some embodiments.

[0010] FIG. 4 is a flow diagram of a method for exchang-
ing context-related content at a store, in accordance with
some embodiments.

DETAILED DESCRIPTION OF EMBODIMENTS

[0011] FIG. 1 is a diagram of elements of a shopper
assistance system in which embodiments of the present
inventive concepts may be practiced.

[0012] The shopping assistance system may include a
mobile computing device 12 and a peripheral device 20
coupled to a shopping cart 16. The mobile computing device
12 may be used by a shopper, a store associate, and/or other
participant in a retail environment.

[0013] Although a shopping cart 16 is shown and
described, another shopping apparatus having a container
therein may equally apply, such as a shopping basket, utility
cart, pallet jack, and the like.

[0014] In some embodiments, the peripheral device 20
may be attached to a portion of the shopping cart 16, such
as the handle, through an attachment means such as an
adhesive, a fastener, a magnet, a clip and the like. In some
embodiments, the peripheral device 20 may be detachably or
removably attached to the shopping cart 16. Here, the user,
e.g., shopper or store associate, may stow the device 20 in
a pocket, holster, or other reachable location. For example,
the minimal sensors of the shopping cart may detect a
change in context and deliver the resulting data to a software
application stored at and executed by the mobile computing
device 12. In some embodiments, the peripheral device 20 is
integrated with the structure of the shopping cart 16. For
example, the peripheral device 20 may be permanently
imbedded on the rim, frame, or handle of the cart 16. In other
embodiments, the peripheral device 20 may be positioned on
an object that permits the peripheral device 20 to function as
a proxy device between a mobile computing device 12 and
a context-producing element of a retail environment. Data
produced therefrom can be output to a remote computer, for
example, for processing and subsequent review and analysis
by an analyst or other interested party.

[0015] The sensor 20 is constructed and arranged to facili-
tate an exchange of electronic data between one or more
environmental inputs 15, for example, a context source, and
the mobile computing device 12. The mobile computing
device 12 may lack various physical and/or functional
features that prevents the device 12 from performing a
shopping-related function, for example, navigating through
the store, communicating with a point of sale (POS system),
scanning a near field communications (NFC) tag on an item
or retail fixture of interest, build a list of shopping items for
example described in International Publication No. WO
2016/018895 filed Jul. 28, 2015, entitled “Apparatus and
Method for Building a Shopping List with a Sensor Unit,”
incorporated by reference herein in its entirety, and so on.
The peripheral device 20 is constructed and arranged to act
on behalf of the mobile computing device 12 to gather
telemetry data, for example, from active and/or passive store
sensor sources, and to convey the telemetry data to the
mobile computing device 12 for processing, and for per-
forming functions on a smartphone or other mobile com-
puting device 12 that would otherwise not be possible on its
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own or with reliance on store servers or an expensive
infrastructure. Thus, in some embodiments, store sensors are
not required.

[0016] For example, in shopping environments where it is
desirable to know a current location of the shopping cart 16,
the shopping cart 16 communicates directly with the mobile
computing device 12 by providing data received from store
sensors to the mobile computing device 12, and the mobile
computing device 12 uses the received telemetry data to
perform a navigation-related calculation, and to determine
the location. For example, telemetry data is delivered
directly from the shopping cart 16 to the remote mobile
computing device 12 for performing navigation operations
from a processor of the mobile computing device 12. The
proxy function may be performed by the shopping cart
peripheral device 20 between a stationary context source at
a predetermined store location and the mobile computing
device 12, which simplifies a navigation operation rather
than a complex computing or location-finding environment
for determining a shopping cart’s location.

[0017] To perform the foregoing, the peripheral device 20
may include a power source 22, transmitter 24, sensor unit
26, and processor 28. The peripheral device 20 may be
constructed as a standalone unit, where the power source 22,
transmitter 24, sensor unit 26, and processor 28 coexist in a
common housing, which in turn is coupled to a shopping cart
16, or other container such as a basket, bin, bag, and the like.
For example, the peripheral device 20 may include a housing
that includes the power source 22, transmitter 24, sensor unit
26, and processor 28, and is configured for coupling to a
handle or frame of the shopping cart 16.

[0018] The power source 22 is constructed and arranged to
provide power to the other electronic components of the
peripheral device 20, including but not limited to transmitter
24, sensor unit 26, and processor 28. The power source 22
may include a battery, kinetic capacitor, solar device, and so
on.

[0019] The transmitter 24 may include an antenna or other
transmit/receive device, and may implement a well-known
or proprietary short-range wireless technology such as BLE,
Bluetooth, Near Field Communication (NFC), radio, audio,
video, laser, imaging, infra-red, and so on for establishing a
wireless communication, or pairing, with the mobile com-
puting device 12. The transmitter 24 can therefore wirelessly
transmit environmental input data, for example, telemetry
data or the like, to the mobile computing device 12 for
processing.

[0020] The sensor unit 26 is constructed and arranged to
receive and process data from an environmental input 15, for
example, a context source. In some embodiments, the sensor
unit 26 includes a telemetry device that collects telemetry or
other measurement data, which is transmitted via the trans-
mitter 24 to the mobile computing device 12 for navigation
purposes.

[0021] For example, the sensor unit 26 can sense signals
transmitted from transponders such as an RFID tag. The
sensor unit 26 may communicate with an environmental
input 15 by one or more of the following technologies, but
not limited thereto: GPS, light sensor, BLE, Wi-Fi, laser,
accelerometer, odometer (perambulator), digital compass,
camera, infrared, thermometer, or a combination thereof.
Other sensor elements may include a bar code scanner,
Quick Response (QR) code reader, optical scanner, radio
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frequency identification (RFID) reader, near field commu-
nication (NFC) reader, lower energy Bluetooth (BTLE)
reader, and the like.

[0022] The processor 28 is constructed and arranged to
read and process data from the sensor unit 26, and facilitates
the output of the data via the transmitter 24 to the mobile
computing device 12 to perform an operation, for example,
navigation-related calculation, and to determine the loca-
tion. The processor may include special-purpose micropro-
cessors, software, or a combination thereof for interpreting
a signal read by the sensor unit 26 to convert the signal into
data to be transmitted via the transmitter 24. For example,
the sensor unit 26 may read a bar code which is interpreted
by the processor 28 into a UPC or the like to be transmitted.
In some embodiments, the processor 28 includes a memory
device for temporarily storing data exchanged between
environmental inputs 15 and the mobile computing device
12.

[0023] In some embodiments, the sensor unit 26 and
processor 28 may act as a proxy for an application executed
at the mobile computing device 12 when the mobile com-
puting device 12 does not have a particular capability. For
example, the mobile computing device 12 may not include
an NFC feature, but the shopping cart 16 configured with the
NFC-enabled sensor unit 26 may attach to the mobile
computing device 12 via an existing wireless pairing tech-
nology and perform a function that would otherwise be
lacking at the mobile computing device 12 on its own. Thus,
a store computer is not required to determine a location of
the shopping cart 16.

[0024] The mobile computing device 12 may be any
processor-based device used by the shopper to process
telemetry data. For example, the mobile computing device
12 may be a smartphone, a tablet computer, a wearable
computer device, and the like. In general, the mobile com-
puting device 12 includes a processor, a memory storage
device, and one or more input and output devices such as a
touch screen. The mobile computing device 12 includes a
receiver for receiving signal from the transmitter 24 of the
peripheral device 20. The mobile computing device 12
further includes a network interface such as a WiF1i trans-
ceiver or mobile data transceiver for communicating with a
network (not shown). The mobile computing device 12 may
have a shopping application 50 installed on in its memory
and executed by its processor. The shopping application may
process the telemetry data to perform a function, such as
navigating the shopper to an item of interest.

[0025] FIG. 2 is a diagram of an environment in which a
shopper assistance system may operate. For example, the
environment may include one or more of the mobile com-
puting device 12, peripheral device 20, and shopping cart 16
of FIG. 1.

[0026] The peripheral device 20 at the shopping cart 16
may detect a light fixture 42, for example, a Visual Light
Communication (VLC) light fixture or other visible light
wireless communication technology, that provides a signal,
for example, a unique identifier, to the peripheral device 20.
It is well-known that VLC, sometimes also referred to as
“LiFi”, may use standard off-the-shelf visible light LEDs to
transmit data using the visible light spectrum.

[0027] Forexample, an LED light fixture may be equipped
with a computer processor, for example, a computer chip,
that causes the light to blink at a humanly imperceptible rate,
but may be sensed by an electronic device, for example,
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interpreted by a digital camera. Here, a determined “blink
rate” can be associated to a list of locations, and the mobile
computing device, or more specifically, the device’s camera,
can process this received information, i.e., at the sensed rate,
and look up the associated location on a stored list to return
to the application 50.

[0028] The signal comprising identifier data or the like
may be received by the sensor unit 26, which in response
outputs a telemetry result to the mobile computing device 12
that in response performs a navigation calculation to deter-
mine the shopper’s location in the store.

[0029] A VLC light fixture may provide telemetry data to
the sensor unit 26 where the light is emitted in a predeter-
mined pattern, for example, blinking on and off correspond-
ing to a binary format (1s and 0s), similar to Morse code, to
the device camera or related sensor. In another example, no
data is transmitted except for a particular frequency or
pattern that is associated with a stored list of actions or
locations associated with that pattern. For example, the
mobile device application 50 may process signals received
via device sensors such as a camera that a light blinks at a
particular rate, whereby the application 50 generates in
response a command to perform a function or activity in
response to the detected rate. Accordingly, a sensor may
receive packets of information via on/off blinking, or receive
a repeating pattern that is pre-associated to a specific action.
[0030] Also, the application 50 may store a list of the
locations of lights and their accompanying “blink rates.”
This permits the mobile computing device 12 to monitor for
a new light that is along the navigation path, and to sense the
light when comes into its view, so that it can update the
location position that the application 50 is displaying to the
customer.

[0031] In other embodiments, the application 50 executed
on the mobile computing device 12 can use the shopping cart
16 as a remote camera by use of the sensor unit 26. For
example, the mobile computing device 12 can provide audio
or visual navigation aids, for example, audio turn-by-turn
prompts or the like by interpreting the incoming telemetry
result from the peripheral device 20. In other embodiments,
the cart device may provide audio and/or visual navigation
aids, allowing the mobile computing device 12 to remain out
of view, for example, in the user’s pocket, but allowing data
communications to be exchanged due to pairing between the
mobile computing device 12 and the cart device having at
least one sensor for processing environmental inputs or the
like.

[0032] For example, a shopper may recognize a particular
light, for example, according to its color, brightness, or other
characteristic. The location of the light may appear on an
electronic map displayed on the shopper’s mobile device 12.
Based on the known light location on a store floor, naviga-
tion information such as a displayed line of the shopper’s
current location relative to the light location may be gener-
ated. Also, other telemetry inputs may be received and
processed that may be used to guide the shopper via dis-
played information regarding other locations of interest at
the store. Thus, the only elements required to perform
navigation in this manner are the VLC light fixture 42,
peripheral device 20, and paired mobile computing device
12.

[0033] Also, the mobile computing device 12 may remain
in the user’s pocket while still serving as a navigation aid.
Typically, line of sight is required between a smartphone’s
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camera or other sensor and an object of interest, for example,
the abovementioned VLC light fixture, in order for the
camera to sense the light output from the light fixture.
However, if the phone camera cannot sense emitted light,
then camera cannot receive and process information pro-
vided by the light used for navigation purposes. However, in
some embodiments, the mobile computing device 12 may be
covered or obscured so its camera cannot receive and
process light signals. However, navigation may nevertheless
be performed since a peripheral camera of the sensor unit 26
on the shopping cart 26 may function as a proxy device, and
communicate sensed information to the mobile electronic
device via a different transmission path, thereby obviating
the need for line of sight between the mobile computing
device 16 and the light source.

[0034] In some embodiments, the sensor unit 26 may
detect a watermarked or other coded signage 44 that may
prompt an action executed in response to the mobile device
application. For example, the sensor unit 26 may include a
camera on the shopping cart 16, which may identify from a
store signage 44 if the shopping cart 16 is in a checkout lane,
a customer service lane, and so on. For example, a digital
camera of the sensor unit 26 may recognize symbology
markings or other patterns otherwise not recognizable by the
human eye, but nevertheless providing data that results in an
action when processed. These markings may be embedded
on objects such as posters, floor graphics, physical signs
hanging from fixtures, shelves, and so on. This may prompt
the application 50 executed at the mobile computing device
12 to prepare for actions relative to a shopping experience.
Referring to the previous example, a store sign may visually
welcome a customer to a ‘Checkout Area’ while an imper-
ceptible watermark may include a reference to a camera on
a cart (not necessarily visible to the customer) which can be
provided to the mobile device application 50 to prepare the
customer to proceed to a particular lane in the Checkout
Area. Another action could be that a shopping cart 16 rolls
into a particular store department, where a camera on the
cart may recognize a floor graphic or pattern which would
permit a handheld device to retrieve and display department
information associated with that location.

[0035] The special store sensors 46 are constructed and
arranged to provide telemetry data to the peripheral device
20, which in turn provide the telemetry data to the mobile
computing device 12, for example, which can perform
functions such as navigation and so on.

[0036] The special store sensors 46 can include active
and/or passive sensors. For example, a sensor may be
located at a fixed location at the store. Here, for example, an
infrared traffic counter may output a radio signal when the
cart passes by it. That signal is then captured by a sensor on
the cart 16, which in turn is in communication with the
mobile computing device 12. These electronic devices may
be daisy-chained together to collectively generate a context
for customer use.

[0037] The watermarking, RFID, or the like represents
“passive” data as it is always available to be read by nearby
devices and is not “actively” triggered. A store sensor 46 can
sense a physical or environmental condition, such as tem-
perature, sound, electromagnetic waves, vibration, pressure,
motion, and so on, and provide an environmental input 15
illustrated and described with reference to FIG. 1. For
example, a thermostat may transmit data regarding a current
temperature to a central controller could also be interpreted
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by a cart 16, pallet jack, or other vehicle as being associated
with certain items or locations. In this way, the cart 16 may
‘piggyback’ on an existing signal that it could use to identify
that it is near the freezer section of the store. In some
examples, sensors 46 can detect an identifier transmitted by
a transponder fixed to a product. For example, it can be
determined whether a particular product has been moved or
placed in the shopping cart.

[0038] FIG. 3 is a diagram of a method 200 for navigation
in a store, in accordance with some embodiments. In
describing the method 200, reference is made to the shopper
assistance system shown and described with reference to
FIGS. 1 and 2.

[0039] At step 202, a user device such as the mobile
computing device 12 and shopping cart peripheral device 20
are paired. In some embodiments, the mobile computing
device 12 includes an application that allows a user to
navigate to locations of interest in a store and/or perform
functions requested by a user that are part of the user’s
shopping experience. The mobile computing device 12 and
shopping cart peripheral device 20 may communicate with
each other in the pairing using a standard pairing protocol
such as Bluetooth protocol. In some embodiments, the
peripheral device 20 may process an identifier of the shop-
ping cart 16 or other container to which the peripheral device
20 is associated. This identifier may be read by a camera, a
Bluetooth receiver, a NFC reader, RFID reader, or a capaci-
tive touch screen of the mobile computing device 12. The
identifier allows the user to receive a signal transmitted by
the transmitter of the sensor unit 26 associated with the
identifier. For example, the mobile computing device 12
may retrieve a frequency associated with the identifier from
a server and tune to that frequency to receive a signal from
the sensor unit 26.

[0040] At step 204, a location signal is detected. In some
embodiments, a location signal may be provided by a VL.C
light fixture or the like, for example, described in embodi-
ments herein.

[0041] At step 206, telemetry data is collected. For
example, telemetry from cart 16 to mobile device 12 for use
in navigation calculations performed by the device 12.
[0042] At step 208, the telemetry data is processed by the
mobile computing device 12. For example, a floorplan with
locations and contexts may be loaded at and processed by
the mobile device application 50. When the application
recognizes a certain context, for example, from a blinking
LED light, a watermark, or an RFID signal, it would search
a data repository for data related to that signal on an index,
which in turn may return the coordinates of a location on the
map. The map and contexts may be surveyed and con-
structed beforehand, for example, stored electronically.
Then as the cart 16 and mobile device move around, the
application can constantly access the map to determine a
location.

[0043] Performing telemetry processing operations at the
mobile computing device 12 instead of a store computer,
sensing unit, or the like reduces the processing power and
storage capacity requirements for the sensor unit and sig-
nificantly reduce the cost of making the unit. In some
embodiments, the cart requires no on-board data storage,
and therefore does not include a storage device. The data
processed using the shopping application on the mobile
computing device may later be used, for example, to facili-
tate checkout for the purchase of items, or for other reasons.
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Also, a shopping cart having minimal hardware permits the
shopping cart to function as a peripheral device with respect
to a smartphone or other mobile device when performing a
navigation operation or the like.

[0044] FIG. 4 is a flow diagram of a method 300 for
exchanging context-related content at a store, in accordance
with some embodiments. In describing the method 300,
reference is made to the shopper assistance system shown
and described with reference to FIGS. 1 and 2.

[0045] At step 302, a user device such as the mobile
computing device 12 and shopping cart peripheral device 20
are paired, for example, similar to step 202 of method 200
described with reference to FIG. 3.

[0046] At step 304, the shopping cart peripheral device 20
senses a change in context during a user’s shopping expe-
rience. For example, as the shopping cart 16 moves through
different contexts, a sensor of peripheral device 20 can sense
a change in context. In some examples, a context can include
such conditions as the shopper’s current in-store location
and movement information, item acquisition or purchase,
shopping patterns, and so on.

[0047] In some embodiments, a change in context is
associated with entering, exiting, or dwelling for a period of
time in a location. For example, a change of context may
refer to the transition from a sensor unit 26 recognizing an
environmental element to not (or vice versa), For example,
LED lights may only be located above a checkout counter,
so when the customer enters or exits, the customer can create
a navigational aid element within the mobile device appli-
cation 50. The application 50 may recognize that the cus-
tomer is ready for checkout, or that the customer as com-
pleted a checkout process and is exiting the store.

[0048] Another example of a change in context may be a
change in a signal output from a store transmitter. For
example, in the case of inclement weather, the customer can
activate a special LED light or other signaling device that
directs customers to safe locations. In this example, special
lights associated with backup power generators or other
alternative emergency systems may be provided. A system
here may permit lights to be activated, either manually or
automatically. The application 50, via a camera or other
sensor, recognizes this, and in response automatically tran-
sitions to an emergency navigation state. In doing so, the
application 50 may override a previous context. For
example, a red LED light may flash in a predetermined
manner during a tornado warning. A sensor at the cart may
detect this and inform store customers via a mobile elec-
tronic device such as a smartphone to navigate to the
designated safe location.

[0049] Another example of a change in context may be
time related. For example, a customer be located at an
electronics department of a store. The sensor unit 26 may
monitor this location for a duration of time, whereby a
“context” may shift from a “shopping list routing” mode to
a “browsing” mode when the shopper remains at this loca-
tion for an amount of time greater than a predetermined time
threshold, for example, 5 minutes. Explicitly, the mobile
device application 50 may display a different message for
the customer, for example, displaying a message “Can I help
you find more TV’s online?” instead of a predetermined
message “proceed to Aisle 1” which would have been
displayed had the shopper remained at the electronics
department for a shorter amount of time, for example, less
than the predetermined time threshold.
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[0050] At step 306, environmental inputs are provided to
the mobile computing device 12. For example, a camera on
the shopping cart 16 may via the peripheral device 20 which
facilitates an information transfer may collect location infor-
mation from store signage or other indicators, which may be
provided to the mobile computing device 12 which estab-
lishes that the shopper is in a checkout lane, a customer
service lane, a produce section of the store, and so on.
[0051] At step 308, the environmental inputs received at
step 306, may be processed by the mobile computing device
12 to configure or prepare itself for actions relevant to the
user’s shopping experience. For example, marketing events
can be determined and provided based on the location
information. In doing so, the context data of the environ-
mental inputs is analyzed, and based on the analysis results,
electronic coupons or other incentives may be generated and
displayed at the mobile computing device 12. In another
example, a store associate may stock items at a particular
location. The mobile computing device 12 may recognize
the location, and in response automatically retrieve inven-
tory, replenishment, and operations management data for
that location. Other information may be retrieved such as a
non-marketing, customer-facing information, which may
include inventory, store operation, or safety information. In
another example, a shopping cart configured with a sensor
unit 26 may be in a pharmacy, where the mobile device
application 50 in communication with the sensor unit 26
may automatically retrieve from a remote database phar-
macy tools, prescription status information, and so on.
[0052] The embodiments and examples set forth herein
were presented in order to best explain the present invention
and its practical application and to thereby enable those of
ordinary skill in the art to make and use the invention.
However, those of ordinary skill in the art will recognize that
the foregoing description and examples have been presented
for the purposes of illustration and example only. The
description as set forth is not intended to be exhaustive or to
limit the invention to the precise form disclosed. Many
modifications and variations are possible in light of the
teachings herein.

What is claimed is:

1. A sensing device paired with a shopping cart for
assisting an operator of the shopping cart, comprising:

a sensor unit that receives and processes telemetry data

received from a context source;

a processor that reads the telemetry data from the sensor

unit; and

a transmitter that wirelessly transmits the read telemetry

data directly from the sensing device to a mobile
computing device, wherein the read telemetry data is
processed by the mobile computing device to perform
a navigation operation.

2. The cart device of claim 1, further comprising a power
source configured to supply power to at least one of the
sensor and the transmitter.

3. The cart device of claim 1, wherein the power source
is at least one of a battery, kinetic capacitor, or solar device.

4. The cart device of claim 1, wherein the sensor unit
includes at least one of a visual light context (VLC) pro-
cessor or a camera.

5. The cart device of claim 1, wherein the telemetry data
includes signal strength information, which is compared to
known telemetry, geography, and signal strength levels
broadcast in a region of the sensing device

Mar. 22, 2018

6. The cart device of claim 1, wherein the telemetry data
is not stored on the sensor unit after transmission.

7. The cart device of claim 1, wherein the cart device is
integrated with a portion of the shopping cart.

8. The cart device of claim 1, wherein the sensor unit is
detachable from the shopping cart.

9. The cart device of claim 1, wherein the cart device is
paired with the shopping cart to allow for ergonomic hol-
stering or pocketing of the device while maintaining system
functionality.

10. The cart device of claim 1, wherein the telemetry data
is delivered directly from the shopping cart to a remote
mobile computing device for performing navigation opera-
tions from a processor of the mobile computing device.

11. The cart device of claim 1, wherein the sensor unit
senses a change in context when the sensor unit is moved to
different contexts at a store location.

12. The cart device of claim 1, wherein the sensor unit and
the processor provide a proxy for a mobile device applica-
tion.

13. A shopper assistance system, comprising:

a mobile computing device application; and

a peripheral device attached to a shopping cart, the

peripheral device comprising:

a sensor unit that receives and processes one or more

environmental input data;

a processor that reads the environmental input data from

the sensor unit; and

a transmitter that wirelessly transmits the read environ-

mental input data to the mobile computing device
application, wherein the read environmental input data
is processed by the mobile computing device applica-
tion to perform a navigation operation.

14. The shopper assistance system of claim 13, wherein
the environmental input data includes telemetry data that is
delivered directly from the shopping cart to a remote mobile
computing device for performing navigation operations
from a processor of the mobile computing device.

15. The shopper assistance system of claim 13, wherein
the sensor unit senses a change in context when the sensor
unit is moved to different contexts at a store location.

16. The shopper assistance system of claim 13, wherein
the sensor unit and the processor provide a proxy for a
mobile device application.

17. A method of navigation in a store, comprising:

collecting telemetry data from one or more sensors in the

store by a peripheral device attached to a shopping cart;
and

wirelessly transmitting, with a transmitter of the periph-

eral device, the collected telemetry data to a mobile
computing device configured to use the telemetry to
perform a navigation operation.

18. The method of claim 17, wherein the telemetry data is
delivered directly from the shopping cart to the mobile
computing device for performing navigation operations
from a processor of the mobile computing device.

19. The method of claim 17, wherein the peripheral device
senses a change in context when the shopping cart is moved
to different contexts at a store location.

20. The method of claim 17, wherein the peripheral device
is a proxy for the mobile computing device.
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